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4' Claires: (CI. 210--169) 
1 ' 2 
This.inventlon relates fo improved arrange- materially narrower than the layer thicknessif 
ments to limit or determïne thespacing ,between desired; and/or to obtain agreater effective fil - 
overlying layers or 'sheets-in various arrange, tering area. 
ments and in variousapplications and especially Principal objects of the invention, therefore, 
when theyare fo be closely.and uniformly SPaced 5 are to provide a-simpler, sturdier, and cheaper 
or when itis desired fo bave a very'simple-spac - construction for flflters of the edge type, which 
ing means integral with the several iayers, also increases the fineness of the filtering slits- 
This application is a continuation in part of for a given layer thicknesS. 
abandoned application 583,601; filed March 19; Other and more specific objects of the invert- 
i945, which itself .was a continuation ïn -part of 10 tion will be apparent from the f0Ïlowing descripr 
sïoandoned application 454,!79; filed August' 8; tion and Ciaims which will be understood by ref 
1942. " erence to the accompanying drawings, wherein, 
This invention alSo relates to filters.and_more Fig. 1 is asectional view of a filter illustrating. 
particularly to edge type filters, a type that bas one form of application of my invention; 
corne into extensive use, and which is character- 15- Fig. 2 is aplan.view oï one of the elemens 
ized by the act that the passages through.which employed in the construction fllustrated in 
the liquid çasses for sepäratingthe foreigrï mat- Fig.:l; 
ter therefrom are between two. adjacent and Fig. 3 is an en]arged sectional fragmentary 
usually parallel layers or sheets of a material view, taken in a plane corresponding with the 
(such as ruera1) which thus present their edges to 20 line 3--3 ofFig. 2,' and.showing several elements 
the direction of the fiow. Such layers .or sheets in the position they assume when assembled/ 
are often, arräng, ed in ,closely spaced and juxta- Fig. i is a plan view of another form of 'con- 
posed relationship, struction of the filtering element; 
In its broader aspects,, the objects of this in- Fig. 5 is an en]arged sectional fragmentary 
vention are to provide an arrangement for an 25 view of a portion of a stack of. elements, like 
improved means (preferbly integral) to prede- those fllustrated in Fig. EE, and taken in a pláne 
termine orlimit the generally uniform spacingof corresponding with the line 6--6 thereof; 
layers, particularly where s.uch, layers are quite Fig. 6 is a plan view of. a filtering elemënt 
rhin .and un]form .and .where the spacing is even illustrating another form of the invention;. 
lessthanthe layer thickness. ,0 Fig. 7 is an en]arged frgmentary sectional. 
Other and more specLfic objects are to provide view of a portion of a stack of elements like .that 
an improved construction, for. edge filters and illustrated in Fig. 6, and taken in a plane as, 
their spacing .means which will .give the minimum indicated by the line -- thereof; 
deformation of the filtering layers, for a..gieen Fig. 8 is a perspective viev, of a fourth, form. 
width of slot and filtering area, in which' the 35 of the invention; 
several layers may ]ae identical and easfly and Fig. 9 is a sectional view of Fig.. 8 taken in a 
cheaply, raanufactured, and in .which a high de- plane indicated by the line 9--9 thereof; 
gree of. accuracy and unifmïnity may be achieved Fig. 10' is a plan view of a fifth and preferred 
commercially. The objects alsodnclude the:îorm- form of the invention; 
ing of such ri]ber ]ayers witL their spacing means 40 Fig. 11 is a sectional, view taken.in, a plane 
with a minimum deformation of ttie material shownby il--Il in Fig. 10; and. 
thereo and.the predetermining o£said spacing " Fig. 12 is a sectional view taken ,in a plane 
by the layer thickness and by the angle ufa shown by 12--12 in Fig. 10; and 
deformed portion. Fig. 13 is a perspective view taken of a section 
This invention also bas. for its objects the 45 through a stack oflayers forming a sixth.em 
making of an edge filter of the type in which bodiment of the invention. 
the spacing means are integral with the material Referring now to Fig. 1 wherein there is illus- - 
of the layers or elements which form the edges trated one. application of my invention, a lad 
of ttie filtering slits, but which, as compared I! is.provided with an in]et. I and an outlët- 
with the types of construction disclosed by the 50 13, preferably screw, threaded for connection 
prior art, can be ruade of relatively rhin mate- with pipes for conducting fluid to and from the  
rial, such as sheet ruera1, by a simple stamping ff]ter. The head ! I is provided .with a depending, 
oPeration so as to effect a .saving in material annular flange l la internally threaded fo the. 
cost.; and/or insuch a manner to obtain a filter- reception of. a bowl 14, pre£eably . of: glass o 
ing slit which may be asnarrow as desired and 55other transparent material. Fiuid entering the 



2,601,21 

inlet 12 passes to the interior of the bowl 14 
through I Ib. Mounted within the bowl 14 is a 
stack 16 of flltering elements which are held 
in assembled and operative relation upon a non- 
circular stem I1 by a nut 16 screwed on one end 
of said stem, the other end of which is screw 
threaded into the head II to hold the stack in 
concentrically spaced relation fo the bowl 14 
and with the bottom of the stack some distance 
from the bottom of the bowl thereby fo permit 
free access of the fluid to the whole outer sur- 
face of the fllter stack. 
The fllter stack 15 is ruade up of a number of 
substantially identical disclike elements 19, such 
as those illustrated in Figs. 2 and 3, stacked ole 
upon another, such elements in turn being sup- 
ported on a thick washer 2{} which is imperforate 
except for an opening through which the threaded 
lower end of the stem 11 passes. As shown in Fig. 
2, each of the elements I 9 is provided with a non- 
circular aperture 21 fo fit and receive the stem 
11 and with a plurality of arcuate perforations 22 
bounded by an outer annular hand or rira ex- 
tending entirely around the outer portion of each 
disclike element. Each element has formed in if 
small frusto-conical bosses 23 preferab]y formed 
in the said outer armular band. 
When the flltering elements 19 are stacked, the 
frus-conical bosses are arranged in engagement 
as shown in Fig. 3, from an examination of 
which it will be apparent that the adjacent fiat 
surfaces of each pair of elements are spaced from 
each other so as to form restricted passages 26. 
The spacing and arrangement of the arcuate per- 
forations 22 and projections 23 is such that when. 
the discs are stacked as shown the perforations 22 
are In registering alignment to,provide a plurality 
oï longitudinally extending pasages through the 
stack. 
Nut 16 keeps the elements in this assembled 
relationship against axial displacement. If is not 
essential that the stem  ] be of non-circular cross 
section to prevent an angular displacement of the 
elements, as the nesting of the bosses is quite 
sulïicient for this purpose, however, this provision 
of a non-circular stem I1 cooperating with a 
complementary hole 21 is a great convenience in 
assembling. 
The manner in which the fllter operates is in 
accordance with the usual operation of edge fil- 
rets, when the stacked discs or elements are as- 
sembled as shown in Fig. 1 and fluid tobe filtered 
is admiiied through inlet 2, the fl.uid floWing 
through passage I b fllls the interior of the bowl 
[4. The fluid will then flow through thë re- 
stricted passages 26 between the elements to the 
longitudinal passages formed by the arcuate per- 
forations 22 and thence to chamber 24 which 
communicates with the ourlet 13. As will be ai- 
parent ihe siack oï elements forms an efficient 
flltering medium that hot only prevents the pas- 
sage of any particle of greater thickness than 
the width of the restricted passages 2 but also 
restricts the passage of much smaller .particles 
which tend to cling fo the surfaces and edges of 
the discs. 
From Fig. 3, if is apparent that contact be- 
tween the elements will be effected only on the 
conical surfaces of the bosses 2S and that, as 
previously stated, the remainder of the elements 
will be separated  ,form restricted fluid iassages, 
the width oï each passage (the distance between 
the two adjacent elements I) being proportional 
fo the thickness of the stock or sheet material 
from which the discs are fabricated and deprd. 

4 
ing also on the angle which the sides of the 
ïrusto-conical projections ïorm with the fiat 
faces o the discs. Such an angle is indicated ai 
A in the embodiment illustrated in Fig. 5. It will 
5 thereïore be apparent that the widih of the fil- 
tering slii 6 is independent of the height of the 
projection or boss 3 above the plane of the main 
surface of the element. 
Figs. 4 and 5 illusirale another form of element 
10 to carry out the invention. In this ïorm, the de- 
flected portions or projections, instead of being 
of rusto-conical orm, are formed by inclined 
surfaces ruade by bending down a plurality of 
small tabs 25 on the sides of the arms 29 that 
15 connect the outer rira 3{} with the hub or central 
. portion 3 of the disc. Fig. 5 illustrates that 
when the discs of this type are stacked with the 
deflected tabs of one disc nested within the de- 
flected tabs of the next adjacent disc, the discs 
2O are spaced from each other in a manner identi- 
cal with the one shown in Fig.  and so as fo form 
restricied fl.uid, passages between the adjacent 
surïaces of each pair of discs. 
In Figs.. 6 and  another form of flltering ele- 
25 ment embodying my invention is illusiraled. In 
ihis form, the rira poriion 34 of each element 32 
is deflecied io ïorm the frustum of a cone with its 
large base up and the nesting portion 33 is also 
in the form of a ïrustum of a cone but opening 
30 in the other direction and the small base of which 
forms a fiat hub having a non-circular opening 
5 fo receive a stem such as ]. Spaced acuate 
shaped openings 3] are provided in the rira por- 
tion 34 so that, when such elements are stacked, 
35 they will be so guided by the non-circular hole 
36 and stem H that apertures 3] will be in regis- 
ter fo form longitudinal charmels. 
With he slopes of the two rusta 33 and 3 
as shown, ii will be apparent ïrom Fig. , that, 
4O when the elements are stacked, the frusta 33 will 
nest while the rira portions 4 are kept sepa- 
rated to form narrow restricted fluid passages 
therebetween, through which the fluid to be fll- 
tered may pass fo the channels made by regis- 
5 tering apertures 3] and thence to the ourlet of the 
fllter. 
In Figs. 8 and 9 another form of filtering stack 
is illustrated which would be useful in an 
sembly of a type different from that ill.ustrated in 
5o Fig. 1. In this embodiment, the elements take 
the ïorm of long rectangular pieces 4{}, preferably 
of sheet metal, each element being provided with 
frusto-conical projections 41. Any number of 
such elements may be assembled so that the 
5.5 projections 41 nest within one another as shown 
in Fig. 9, any suitable means being used to main- 
tain them in assembled relationship. 
Only a few elements are shown in Fig. 8, but it 
will be understood that a much larger number of 
ç elements can readily be assembled in this man- 
ner so as to form a OEoraminous partition which 
may be used to separate two cavities, hot shown, 
yet to permit the passage of clean fluid from one 
side of the partition fo the other while prevent- 
65 ing the passage of foreign marrer larger than the 
lamnar passages existing between adjacent ele- 
ments. 
Generically speaking, a preferred edge iïlter 
embodying my invention comprises a stack of 
7o substantially identical layers of one piece or as 
separate elements having portions of their sur- 
faces deformed or deflected, said deflected por- 
tions of one element bein in nested cooperative 
relation and preferablv in contact with the de- 
ç flected portions of adjacent elements and coop- 



eratintneewith topredetermine the minimum  
spce beween theelements,so as to define.a fil -. 
tering .slit. therebetween, for, the passage.of,fiuid, 
tourbe.exclusion of foreign:matter. 
In:edgefilteringstacks made.according.to my 5 
iavenion, Ipreer but ,ara ,not limited to ar- 
rangements inwhich the indiidual elementsare, 
not-only, piled or,stacked in nested engagement 
upon one another, but a,re,also,orientated simi 
larlF,, ,o, to ,use. a, more«precise language, bor- 
rowed, rom geometr, the. position in.space of 
any,elementisderived from,the position of the 
f,st ,element,of the stack by:a simpla transla-: 
tion, without rotation, the,. direction, oï. such 
translation beingdndicated by.line TT.in-Figs, 
5  andoE. The, contact engagement of. the; de. 
fiectedand nesting: portions,o the elements,with 
eacti the,determines theamount o. this tans, 
lation, or,: il other wods,-the distances between, 
homologous points, oL adjacent: elements, Ifl .D o 0 
be, theangle.4hat, such defiected portion makes-   
wi.th., the: aforesaid dizecion:. T--T, then this: 
translation is equal, to t cosec, D, wheretds the. 
thickness of the material. 
In the form oï Fig. 5, where the surface, adja- 25 
cent.romand bounded:by the edge o the-eiement 
is at right,angles.ï(E) _to: the aforesaid direction, 
the. width ,o . the slit is, the difference between 
the.amount:of, the translation ad the. thick-  
ness, of.. the stock and will. be giron by. the for- 3o 
mula.:, t, (cosec., DI). As a practica] examPle,. 
assuming the,stock to .be,.005" thick and the 
angle.to b_45 degrees ,, the width  of the,slit would 
be .002A 
I thb_above example, the distance between 3 
h0mologous .points of a,àjaeent elements..-is equal 
t0, tlie- ttiickness .of the .stock, out. of. iwhich the 
elèraent is:made, .which Shickness is not.,changed 
in, tlïe dêfiected pot.tion, divided ,by the .sine. of. 
45°V ïïà]s distance is equal to ..005f/ rimes the 
cosecanuof 5 o, which is 1.414214, and it is meas-, 
ured along..line TT, of Figure 5. T-T is par- 
allel to .the axis of the stack of .elements,and each 
elëment is perpendiular to the ,axis,.so thespace 
!ef'between elements is the. ab0e translation 
distance, .00SA 1:414214. less the tlickhess of ttie 
element. 
.005× 1-.414214--.005,__-.005(,1.4142i4:1) 
.005 61.414214-1-) ..005-× .414214 
.0020710ï ', 
or .002'.' 
I, rr, thC.fÙrm o£ Figs. 6- and 7, as the angë Eis 

tral,.holes of an homologous set.of defomed 
tios,.-like. . ' " 
The-, embodimen.,of, this. im, ention.-, which.: is 
p.rCferred, at ,-the-.present, time,is, shown ,in 
ures 10, ,11:, and. 12 in which thedisk-likeelement 
shown is stacked with:.others .of.identical fom 
insimilax:fashion.to,-.theelements:of lig. 1.: In 
such.., a-. stack the homologous» portions are 
ranged ,in- lignment. as in-Fig, 1. 
10. In,this,-,p'eerred.-embodiment each disk typç 
element s ,stamped, out w, ith a circular outer rim: 
or, :filtering. edge.5{}ï a" relatively large concentric« 
most!y, circular central- :opening,: having:: 
nez, edge, 6}ï fiat. or ," st:aight edges SS.. and .key: 
15- receiving.recesses ,«,. SS, and ,. hold' the clef. 
ments w, ith-their homotogous parts inalignment, 
by recei»ingsimilarly: shaped v¢ings,or extensions: 
on. a--,central, through:bolt,otherwise,.like l of: 
Fig.:. 1. thus: serving to, :a!so, clamp, the,, elemens  
together:/ . . 
Each, element ,bas ,nnular inner and,outer..rim 
portiuns.2-,and 8,:respectively which lie:in, par,e.- 
atlel planes, and are- connected byïan:angularly:. 
exending portion,, 6 which is, as shownï,con 
centric.v¢ith ::and . UniformlF-:shaped.open-.- 
ings.  :are spaced, at,equal angles,,to,interrupt, 
the azgular portion 6 and  also, extend..radia]ly: 
inwar, d'lnte portion '2 and, radially: outward înto 
port,ion,,8. The angular portion 6,,is.,preferably: 
formeds,a ,surface of reolution, and.specifically 
as, a,surace .off. a t:uneated-: cone,: o£ : which: the 
generating..angle  corresponds to the, angle D;of: 
Fig. 5. Portions have appreciable,areasïlield 
together to predetermine the minimumspacing..: 
w, hich;-is the same îo;palallel, portions-6 
T¢hile surïace:or portion 2.,is preferably, 
surface, o£ acone yet-.in,wiew: of its interrup, tions;. 
by openings , the material, betweenvthe:,opelïr,. 
ing may, also'b-oE0med:as plane:bends 'and:thus 
4O, not,,as surfaces ,o. revotutiom Iï, fact in--the 
tual- elements, the-difference is: not::readfly 
parent upon inspectiom . 
It wfll be seen that the rim or filtering edge?: 
,is entirely,uno.bstructed or unnterruptéd,and 
45 Ftspacing, and, ,supporting- portions .a.e:lo, 
cated-,as close,to thisïouer.rim asPr,actical to 
thusgive a large 'fittering area azd short lenghs 
of unsupported m,terial in the lay.ers:, 
The openings,  ;,,identically,, oiented: in suc- 
5o cessive, elements; collectively, form channels 
which , serve . to conduct, filt:ate- from between,, 
pralel:-potions 8(to-betv¢een,,parallel po,r.tions: 
.2. If ,these-openings were:.not present;-the slop- 

greaer"than ' angle. D, the edge portions wil]' be lng: portions 62 of/adjacent, elements, in contact 
kept,at.a-distance; and in ttïis case, the width 55 with, each other:ovez:appreciable areas, would.: 
of' ttie.,sli wfl] be giron by the- more genéral effectively, b_ock-.out all out!etfromthe:stack-of: 

formul: t (Cosec..D--cosec. E): Assuming,.agan 
tlitthe stock is.005" thick and'the angle D 
is 45 'degrees, if angle E is :ssumed tobe 60 de- 
grees, the width of the slil will,bë .00137: 
Comparing the embodimen, of Figures 1 to 3' 
wit-h the 0rm-of, Fgures 8and 9;.it is,noted tha, t 
the conicatly, deformed 0:tions 3  0£ the.first 
ïorm do hOtbave ho!es or central openings and 
hence  are tobe preferred wheze more, strength 
or,resistance to bendflg is desired while the coni 
cal positions  with their central openinçs,are 
easier- to manufacture. Thons ,either arrange- 
ment may beemployed as may be desirable],, 
In Figures 8 and 9 the oPenings throgh the 70 
truncated conical portions !..msy serve to, re 
ceive securing screws or ho]ts, not. shown, 
likethe one shown fil the conter of. Fig. 8,which 

filering elements,.. 
The, openings-.6:.reduce the ,restriction of the: 
filter, by reducing the lengh  of-the slit paths:. 
60 into: the., main central opening }: Also  tlïe: 
inner edges of these: opening , would also TlIter-, 
orcatch  any material which passed:the outer rira 
if that werepossible. 
The. oenings  of :the severa] elemens which: 
65 collectivëlF form channels also serve ,toincrease 
the fiow  capacitF, o the stack of filtering oie- 
ments above:,what xould beubtained . fom thon: main.central  0ening } alone 
The ]arge:area: central opening: } also. hetpS;:e 
reduce the.restriction of the insiderreurrr:path:. 
In.the sever.al,,speoies above,- each..of:the:se:,_ 
oral ]ayrsds a  separate, piece or,element: How- 
eve, ,this«is. not. essentia] to the:successful:prac.. 

boit, sezving fo hold t,h e seveï] layers w.ith, theiz tice of  the: ,pzesent  invention- since:: all 'or , a pli 
portions:  ! fl engagement, is through 
- ,the cent. 75 ratity of.: the: seçeral: lyer, s::of: an :edge,,::fliter,acï 
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cording to ths invention may be of one piece or 
strip of sheet material (preferably thin and of 
uniform thickness) which may be folded or the 
like but preferably is wouni about an axis as 
shown in the embodiment of Fig. 13 (wherein the 5 
slight curvature is hot apparent). 
Here the coil is in the form of a fiat spiral 
whose axis is parallel to the plane of the outer 
edges or undeformed edge portions of the cofled 
strip. The several tightly coiled layers 7{} each 10 
bave outer edge or rim portions 72 either one 
of which may be the initial filtering edge or the 
arrangement may be such that the flow is in 
from each edge or rim fo the uniformly spaced 
openings 77 which are offset to either side of the ]5 
center of the strip to interrupt the inclined por- 
tions 73 (which are in contact to predetermine 
the minimum spacing). These openings extend 
into the two edge portions 72 and the central 
portions 75, all three of which are parallel. 20 
The spacing portions 73 inclined to the plane 
of portions 72 at an angle such as D of Fig. 5 
are held together by the coiling of the strip and 
by any suitable releasable retaining means, hot 
shown. When wound in a spiral, the several 25 
openings 77 wfll hot fall into exact radial align- 
ment ,but will progressively be offset but the fil- 
tered fiuid can flow from an edge into the ad- 
jacent openings, through the slots between por- 
tions 75 into the openings of the other side and 30 
out through the other edge slots or else slmi- 
larly both edges in to the two sers of openings. 
The planes of the two inclinei portions 73 
form a dihedral angle or what may be termed 
a truncated dihedral angle which is uniform. 35 
throughout and also gives a seating or self cen- 
-tering action. Note the radially directod dihedral 
angular portions in Fig. 4. . 
The key receiving portions §4 are used to angu- 
larly align the disks in the Same way in which 40 
they were stamped to thus distribute the un- 
avoidable small errors which do n0t fall in the 
same way. 
The large central opening permits a large and 
thus amply stiff central rod or bolt and also 45 
permits the ,use of a larger and stiffer rod-like 
member for assembly during manufacture which 
is an advantage. 
During stamping of this form the outer rim 
is hOt changed in thickness but the necessary 50 
draw in the cupping produces a very slight re- 
duction in thickness in the inner rim which is 
hot ordinarily used as the initial flltering edge. 
In all of the embodiments shown the several 
layers may be made of any suitble sheet mate- 55 
rial having sufficient strength including metal, 
wet strength paper particularly-if sized with 
plastic, etc. Also in each form illustrated to 
permit easy cleaning the several layers are re- 
leasibly held or claînpod together at their mini- 6O 
mum spacing as by bolt and nut 7 and 3 of 
Fig. 1, but this also is hot essential to the broader 
aspects of this invention wherein the several 
layers may be cemented or otherwise perma- 
nently secured together. 65 
It will also be noted that in each form as 
shown the contacting angular portions are of 
uniform slope or angle to give substantial or 
appreciable inclined areas to be in alignment 
and contact to thus form in effect straight sup- 70 
porting columns of sufficient cross sectional area 
for proper strength of the filter unit. These col- 
umns need hot be straight and in addition the 
areas in contact may be reduced so that the con- 
tacting .angular portions are lines or points or 75 

8 
little more than lines or points. This will space 
the layers and may be preferred in some cases 
although the stack can not be as tightly com- 
pressed without deflection of the spacing de- 
formations. Such a form would be had if the 
conical portions 23 of Fig. 2 or 4 of Fig. 8 were 
surfaces of revolution or dimples with non- 
straight side walls giving a circular or ring-like 
contact line or nearly a line. 
In all forms, the filtering may be in the sev- 
eral ways well known in the art, such as fiow 
from the inside, or flow from the outside, or fiow 
two ways from the inside and the outside to 
openings such as 64 of Fig. 10. 
Although only certain specific embodiments of 
the invention have been described in detail, if 
will be appreciated by those skilled in this or in 
related arts that various modifications in the 
form, number, and arrangement of the parts 
may be made and the present spacing means em- 
ployed to advantage in various other a.rrange- 
ments, all within the teachings and spirit of the 
present invention as delïned in the accompany- 
ing claires. 
I clalm: 
1. A filter of the edge filtering type compris- 
ing a plurality of substantially identical ele- 
ments arranged in a stack, each element hav- 
ing a fiat ring-shaped outer portion, a fiat 
ring shaped inner portion co-axial with said 
outer portion, and lying in a plane parallel to 
but offset from the plane of said outer portion, 
and a plurality of intermediate portions connect- 
ing sali inner ani outer portions and lying on 
the surface of a cone co-axial with said inner 
and outer portions, all of said portions having 
substantially the same thickness and said inter- 
mediate portions being in contact with similar 
portions of adjacent elements so that said inner 
and outer portions are held spaced slighly away 
from the inner and outer portions of said adja- 
cent elements to form rhin passages between 
said inner portions and ,between said outer por- 
tions, and said intermediate portions of said ele- 
ment being spaced apart circumferentially to 
leave passages connecting said rhin passages. 
2. A filter of the edge filtering type compris- 
ing a plurality of substantially identical ele- 
ments arrangod in a stack, each element having 
two fiat main portions of substantially uniform 
thickness lying in parallel planes spaced from 
each other, and a plurality of spaced connecting 
portions extending from one main portion to 
the other at an oblique angle to said parallel 
planes, said connecting portions being in con- 
tact with similar portions of adjacent elements 
and the thickness of said connecting portions 
being greater than the product of the thickness 
of said main portions multiplied by the cosine of 
said oblique angle so that said main portions are 
spaced slightly from the main portions of said 
adjacent elements to form rhin passages be- 
tween said main portions of said elements. 
3. A metal-edge filter comprising a stack of 
identical thin metal plates having holes lined up 
to form Passages through the plates to the end 
of the stack, the plates being spaced apart over 
a large part of their area to provide rhin slits 
leading from the side of the stack to the pas- 
sages formed by the holes, each of the identical 
plates having a fiat main portion and a plurality 
of spacing portions, each spacing portion extend- 
ing from the fiat main portion at an oblique an- 
gle to the plane of the fiat main portion 
wards the edge of a hole in the plate, the edge 
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of the hole being out of the plane of the fiat main 
portion of the plate. 
4. In a filter of the edge filering type, super- 
imposed layers of sheet material of uniform 
thickness, portions of which are spaced apart 5 
from each other fo form filtering slots between 
the edges of adjacent layers of the material, the 
spaced apart portions of the layers being paral- 
le1 fo each other, a spacing zone adjacent o the 
spaced apart portions comprising other portions 10 
of the layers ,bent at an angle fo the spaced 
apart portions, the spacing portions of adjacent 
layers being in contact with each other, the 
spacing zone of each layer being interrupted by 
holes large enough to extend beyond the spacing 
zone in both directions normal fo the filtering 
edges. 
M-AURICE B. HEFTLER. 
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